carotid artery (Hai and Murphy, Annu. Rev. Physiol.. 1989;51:285- 
298). The estimated rate constants for (de)phosphorylation were much 
higher in the detrussor than in the carotid, and the rate constants for 
crossbridge cycling were also significantly higher. The rapidity of the 
phosphorylation transients plus the effects of reduced temperature on 
the behaviour of a covalent regulated contractile system contribute to 
apparent differences in activation-contraction coupling mechanisms 
between tonic and phasic smooth muscles. Supported by NIH grant ^ 
P01-HL19242. 
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CELLULAR FUNCTION OF ENDOTHELIN RECEPTOR 
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Endothelin (ET) is a potent vasoconstrictive peptide produced by 
endothelial cells. There are three endogenous isoforms (ET-1, ET-2 
and ET-3) and at least two subtypes of ET receptor (ETA and ETB). 
The activated ET-ieceptor elicits a transient followed by a sustained 
increase in intracellular free calcium ion. The transient increase is 
ascribed to the calcium ion released from intracellular calcium pool 
by inositoltrisphosphate. The sustained increase is due to exterior 
calcium ion. Since the calcium transient occurs within a short period 
before reaching the equilibrium state of the binding of ET to 
ET-receptor, the calcium transient requires an higher concentration of 
ET-1 than the ET-induced vasoconstriction, suggesting that the 
calcium transient does not contribute to the vasoconstriction, 
particularly at physiologically low concentration of ET.. Indeed, 
enhancement of production of inositolphosphate occurs at higher 
concentration of ET-1 compared with the increase in intracellular free 
calcium ion. Voltage dependent calcium channel and non-selective 
cation channel are the major channels that mediate the ET-induced 
enhancement of cytosolic calcium ion. 
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Natriuretic peptides are a newly discovered family of circulating 
hormones involved in the regulation of body fluid volume and blood 
pressure. However, due to the lack of a specific antagonist, the true 
physiological and pathophysiological functions of the natriuretic 
peptides are still unclear. Such a specific nonpeptide antagonist, 
HS-142-1, was discovered from a microbial culture broth. We clarified 
with cultured vascular smooth muscle and endothelial cells that this 
novel compound specifically recognizes guanylyl cyclase-linked 
receptors and antagonizes the actions of the peptide hormones. 
HS-142-1 blocked ANP-induced increase in cyclic GMP production 
at 1.0 to 300 ug/ml. HS-142-1 recognized only guanylyl 
cyclase-linked receptor in affinity cross-linking studies. 

The true role of endothelin (ET) subtype B (ETB) receptor is still 
uncertain due to the lack of a specific ETB receptor antagonist. 
Subtype specificity and antagonistic properties of RES-701-1 were 
examined with transfected COS or CHO cells expressing the two 
human ET receptor subtypes (ETA and ETB). RES-701-1 inhibited 
[125JET-1 binding to ETB receptor with an IC 30 value of 10 nM, hut 
not the binding to ETA receptor. RES-701-1 inhibited ET-1-induced 
increase in intracellular free Ca 2+ concentration in the ETB cells, but 
not in the ETA cells. RES-701-1 then provides a powerful new. tool 
to elucidate the physiological and pathophysiological roles of ETB 
receptor. 
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